A peroxovanadium compound stimulates muscle glucose transport as powerfully as insulin and contractions combined.
Stimulation of glucose transport by insulin involves tyrosine phosphorylation of the insulin receptor (IR) and IR substrates (IRSs). Peroxovanadates inhibit tyrosine phosphatases, also resulting in tyrosine phosphorylation of the IRSs. Muscle contractions stimulate glucose transport by a mechanism independent of the insulin-signaling pathway. We found that the peroxovanadate compound bis-peroxovanadium,1,10-phenanthrolene [bpV(phen)] stimulates glucose transport to the same extent as the additive effects of maximal insulin and contraction stimuli. Translocation of GLUT4 to the cell surface mediates stimulation of glucose transport. There is evidence suggesting there are separate insulin- and contraction-stimulated pools of GLUT4-containing vesicles. We tested the hypothesis that bpV(phen) stimulates both the insulin- and the contraction-activated pathways. Stimulation of glucose transport and GLUT4 translocation by bpV(phen) was completely blocked by the phosphatidylinositol 3-kinase (PI 3-K) inhibitors wortmannin and LY294002. The combined effect of bpV(phen) and contractions was no greater than that of bpV(phen) alone. Activation of the IRS-PI 3-K signaling pathway was much greater with bpV(phen) than with insulin. Our results suggest that the GLUT4 vesicles that are normally translocated in response to contractions but not insulin can respond to the signal generated via the IRS-PI 3-K pathway if it is sufficiently powerful.